SUMMARY The Prematometer is a new instrument for the accurate measurement of the length of small neonates inside incubators. It is capable of giving precise results.
constituents (that is water, carbohydrate, fat, protein, and minerals) and in low birthweight babies, these may merely reflect a change in body water content rather than actual growth and cell multiplication. The measurement of the occipitofrontal head circumference is an important clinical indicator, which represents and correlates closely with brain growth and can be measured fairly easily inside an incubator.
The length of the baby is the best assessment of skeletal growth. Until now, however, there has been no instrument available for accurately measuring the crown to heel length of babies inside incubators, apart from the conventional tape measure. Taking measurements inside an incubator has distinct advantages as it is much less physically disturbing to the neonate and reduces the risk of a fall in temperature. As some of the very low birthweight babies spend several weeks inside incubators it is important to be able to measure length as physical growth is considered as an integrated increase in weight, length, and volume.
The Neonatometer,1 designed to measure newborn babies' crown heel lengths, is accurate, but too large to be used inside an incubator. Holtain has produced a similar instrument, called the Prematometer, which can be used inside an incubator and we have conducted an evaluation of its accuracy and usefulness.
Materials and methods
The Prematometer (Fig 1) (454 g) is exerted by the observer on the foot plate. This is important in eliminating one observer variable, that is pressure. The instrument is cleansed between use by an antiseptic spray. The Prematometer's dimensions are width 300 mm and length 600 mm. In order to perform a measurement, the side door of the incubator is opened and the frame placed over the baby; the door is then closed and the measurement is made through the two side portholes. An assistant approaches the baby through the back folding door of the incubator which is held partially closed to reduce the heat loss. The assistant holds the baby's head firmly against the centre of the curved head piece ensuring that the inferior borders of the orbits lie in the same vertical plane as the external auditory meati and, at the same time, secures the infants's shoulders to the surface (Fig 2) .
Care is taken to ensure that the infant lies in the long axis of the instrument. The operator then fully extends the infant's right leg with the left hand and holds the foot at right angles to the surface. The mobile foot plate of the instrument is then brought towards the baby with the right index finger. It stops automatically. The measurement is then read from the number counter.
We undertook two experiments; the first experiment was performed to compare the accuracy of the Prematometer with a conventional disposable paper tape measure. Four neonates were measured by two observers six times each, three times using the Prematometer and three times using the tape measure. These measurements were performed inside incubators. The technique for the disposable tape measure consisted of placing the baby supine on the tape measure with the head and shoulders held by an assistant in the manner described above. The observer then extended the right leg and held the ankle at right angles to the surface and recorded the measurement of crown to heel length from the tape measure.
The second experiment was performed to determine the precision with which crown to heel length measurements could be made inside an incubator using the Prematometer. Table 1 shows within observer standard deviations for experiment 1. Table 2 shows within observers and between observers standard deviations for experiment 2. In both respects the Prematometer gives better reproducibility than the tape measure (P<0-001).
In experiment 2, within observer variation was, paradoxically, lower inside incubators than outside (P<0-05), and variances found inside and outside the incubator significantly exceeded those of Davies and Holding (P<005, [0] [1] . Variation between observers followed a similar pattern. 
